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The mutual solubility and related liquid—liquid equilibria ofl&,, hydrocarbons with

water are exhaustively and critically reviewed. Reports of experimental determination of
solubility in five chemically distinct binary systems that appeared in the primary literature
prior to end of 2002 are compiled. For all five systems sufficient data are available to
allow critical evaluation. All data are expressed as mass percent and mole fraction as well
as the originally reported units. In addition to the standard evaluation criteria used
throughout the Solubility Data Series, a new method based on the evaluation of the all
experimental data for a given homologous series of saturated or unsaturated aliphatic
hydrocarbons was used. @005 American Institute of Physics.
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1. Preface
1.1. Scope of This Volume

This paper is Part 4 of a revised and updated version of an
earlier compilation and evaluation of the mutual solubilities
of water and hydrocarbon compounds containing five or
more carbon atom’s? This new work incorporates the com-
pilations prepared for the original versigwith correction of
typographical and other errors where such have been discov-
ered together with new compilations based on recent and
previously overlooked reports in the peer-reviewed scientific
literature prior to 2003. To facilitate comparison of data, all
original results are expressed in terms of mass percent and
mole fraction as well as the units reported by the original
investigators.
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This revised work also includes all new evaluations forbilities at elevated and low temperatures and at elevated
systems where two or more independent measurements pfessures have also been included, as it is considered inap-
solubility have been reported. In these evaluations reportedropriate to establish artificial limits on the data presented if
solubility values are characterized as Recommended, Tentéhey are considered relevant or useful.
tive, Doubtful, or Rejected, based on consistency between For some systems, the two components may be miscible in
independently determined experimental values and referenadl proportions at certain temperatures and pressures. Data on
values derived from a newly developed set of smoothingeported miscibility gaps and upper and lower critical solu-
equations~® Recommended values are supported by taro  tion temperatures are included where appropriate and when
more) independent experimental values and a reference valugvailable.
that are all in agreement. Tentative values are supported by
two (or more independent values in agreement with each
other, but not with the reference value, or one experimental
value in agreement with the reference value. Doubtful values
are those for which a single experimental value differs from 2.2. Compilations and Evaluations and Quantities
the reference value. Experimental values that differ from ref- and Units Used in Compilation and Evaluation
erence values and other experimental values are Rejected. of Solubility Data

Detailed introductory material including explanations of o . .
the formats of compilation and evaluation, definitions of Formats for the compilations and critical evaluations have

commonly used measures of solubility, the derivation of the?€e" ?tandardlzedbfo; all ;/(_Jlumes_,c;gld g_(l)_mplete details for
smoothing equations used calculate reference values, and tHi£S€ formats can be found in previdsslubility Data Series

scope of the Solubility Data Series can be found in Part 2/0lUmes, for example, Sazonov and Sttaw.
(Maczynski and Shaby. Solubilities of liquids in liquids and solids in liquids have

been the subject of research for a long time, and have been
expressed in a great many ways. The nomenclature, use of
symbols and units in thRJPAC-NIST Solubility Data Series

1D. Shaw, Editor, IUPAC Solubility Data Series, Vol. 3Rydrocarbons follow, where pOSSIS\:e, M|”§' agaln_ rewewed in detail in

with Water and SeawatePart |: Hydrocarbons G to C, (Pergamon Press, ©azonov_and Shaw.A few quantities fO|I|OW the |§O

New York, 1989. standard$or the German standafdsee a review by Cvitds

*D. Shaw, Editor, IUPAC Solubility Data Series, Vol. 38lydrocarbons  for details. Updated definitions on nomenclature and use of
with Water and SeawatePart II: HydrocarbonsCg to Czg (Pergamon

1.2. References for the Preface

Press, New York, 1989 syrr_1bo|s6 and units has been published in a recent review by
3A. Maczynski, M. Goral, B. Wisniewska-Goclowska, A. Skrzecz, and D. Lorimer.
Shaw, Monatshefte fuChemie134, 633 (2003. A note on nomenclaturdhe nomenclature of the IUPAC

4A. Maczynski, B. Wisniewska-Goclowska, and M. Goral, RecommendedGreen BOO% calls the solute component B and the solvent

Liquid-Liquid Equilibrium Data, Part 1: BinanCs—C,, Alkane-Water At - ot
Systems, J. Phys. Chem. Ref. D&G(2), 549 (2003. component A. In compilations and evaluations, the first

5M. Goral, B. Wisniewska-Goclowska, and A. Maczynski, Recommendednamed componer(t:omponent lis the solute, E_md the sec-
Liquid-Liquid Equilibrium Data, Part 2: Binary Unsaturated Hydrocarbon- ond (component 2 for a two-component sysbeis the sol-
,Water Systems J. Phys. Chem. Ref. DB&?2), 579 (2003. ~vent. The reader should bear these distinctions in
A. Maczynski an_d D. Shaw, Editors, IUPAC—NI_ST Solubility Data Serles,@omenclature in mind when comparing equations given here
Hydrocarbons with Water and Seawater—Revised and Updated, Pajt 1. C . . " .
Hydrocarbons with Water, J. Phys. Chem. Ref. Dgdél), 657 (2005. with those in theGreen Book Additional details can be

found in the review by Lorimet.

2. Introduction to the Solubility Data
Series: Solubility of Liquids in Liquids

2.1. Nature of the Project
2.3. References for the Introduction to the

The Solubility Data projectSDP) has as its aim a com- Solubility of Liquids in Liquids
prehensive review of published data for solubilities of gases,
liquids and solids in liquids or solids. Data of suitable preci- V. P. Sazonov and D. G. Shaw, ed&cetonitrile Binary System$UPAC-
sion are compiled for each publication on data sheets in aNIST Solubility Data Series, Vol. 79, J. Phys. Chem. Ref. CEtel), 989
uniform format. The data for each system are evaluated and,?%92 N _ , _

here data from different sources agree sufficiently. recom- 1. Mills, et al, eds.,Quantltles‘, UI’?IFS and Synjbols in Physical Chemistry
w 9 . Y the Green BookBlackwell Scientific Publications, Oxford, UK, 1983
mended values are proposed. The evaluation sheets, recomyso standards HandbooRQuantities and UnitgInternational Standards
mended values, and compiled data sheets are published omrganization, Geneva, 1993
consecutive pages. “German Standard, DIN 1310Zusammungsetzung von Mischphasen

This series is concerned primarily with liquid-liquid sys- _(Beuth Verlag, Berlin, 1984

e T X 5T. Cvitas Chem. International7(4), 123(1995.
tems, but a limited number or related solid—liquid, fluid— 6J. W. Lorimer,Quantities, Units and Conversionim G. T. Hefter and R.

_ﬂUida and mU|tiC_0mp0ner_'(t0rganicfwater—salsysmms aré  p T. Tomkins, eds.The Experimental Determination of Solubilities
included where it is considered logical and appropriate. Solu- (wiley, New York, 2003.
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4. System Index

751

Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

2,2-Dimethylbutane water
2,3-Dimethylbutane water

Hexanerwater
2-Methylpentane water
3-Methylpentane water

5. Registry Number Index

E712, 713-714
E714-E715, 716-717
E717-E721, 721-743

E744, 745-747

E748, 749-752

Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

[75-83-2
[79-29-§
[110-54-3
[107-83-§
[96-14-0
[7732-18-5

Page numbers preceded by E refer to evaluation text whereas those

Aquan-Yuen, M.
Aref'eva, R. P.
Barone, G.
Benkovski, V. G.
Bennet, G. M.
Black, C.
Bogoslovskaya, T. M.
Booth, H. S.
Braun, W. G.
Budantseva, L. S.
Burd, S. D., Jr.
Charykov, A. K.
Coleman, C. F.
Connolly, J. F.
Crescenzi, V.

De Ligny, C. L.
De Loos, Th. W.
Durand, R.
Efremov, A. A.
Englin, B. A.
Everson, H. E.
Fuhner, H.
Gester, G. C., Jr.
Gill, S. J.
Gubergrits, M. Ya.
Hayworth, K. E.
Herz, W.

Hicks, C. P.
Hopson, W. H.
Jones, J. H.
Jonsson, J. A.
Joris, G. G.
Katayama, T.
Korenman, I. M.
Krasnoshchekova, P. Ya.
Krzyzanowska, T.
Kudchadker, A. P.
Larin, G. M.
Leinonen, P. J.
Lesteva, T. M.
Lichtenthaler, R. N.
Lissant, K. J.

Liu, J.

C6H14
C6Hl4
C6H14
CeHas
CGH14
H,O

2,2-Dimethylbutane
2,3-Dimethylbutane
Hexane
2-Methylpentane
3-Methylpentane
Water

6. Author Index

E712, 713-714
E714-E715, 716-717
E717-E721, 721-743
E744, 745-747
E748, 749-752, E748, 749-752
E712, 713-714, E714-E715, 716-717,
E717-E721, 721-743, E744, 745-747

not preceded by E refer to compiled tables.

E1717-E721, 721
E717-E721, 732, 733
E717-E721, 722
E717-E721, 722
E717-E721
E717-E721, 22
E717-E721, 722
E717-E721
E717-E721, 724
E717-E721, 723
E717-E721, 724
E717-E721, 724
E717-E721, 741
E744, 745
E717-E721, 722
E717-E721, 738
E717-E721, 725-729
E717-E721, 730
EE717-E721, 743
E714-E715, 716, E717-E721, 730
E717-E721
E717-E721, 731
E717-E721
E717-E721
E717-E721, 733
E717-E721, 740
E717-E721
E717-E721
E717-E721, 737
E717-E721, 731, 737
E717-E721, 732
E717-E721, 22
E717-E721, 742
E717-E721, 732, 733
E717-E721, 733
E712, E714-E715, E717-E721, E4, E748
E717-E721, 734
E717-E721, 743
E717-E721, 735, E744, 746
E717-E721, 723
E717-E721, 735-729
E717-E721, 737
E717-E721, 735
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Lotter, Yu. G.

Lu, B. C.-Y.

Lutsyk, A. 1.
Mackay, D.
Martire, D. E.
McAuliffe, C.

McBain, J. W.
McCants, J. F.
McKetta, J. J.
Miller, M. M.
Milligan, L. H.
Namiot, A. Yu.
Nauruzov, M. H.
Nelson, H. D.
Nemtsov, M. S.
Nichols, N. F.
Novak, J.
Penders, W. G.
Philip, W. G.
Pispisa, B.
Plate, A. F.
Polak, J.

Potapova, T. M.
Price, L. C.

Pryanishnikova, M. A.
Qin, Z.
Quandrifoglio, P.
Rasulov, S. M.
Rebert, C. J.
Roddy, J. W.
Roof, J. G.
Rudakov, E. S.
Scheffer, F. E. C.
Scott, R. L.
Shiu, W. J.

Shiu, W. Y.
Skripka, V. G.
Sugi, H.
Sultanov, R. G.
Szeliga, J.

Taylor, H. S.
Tewari, Y. B.
Tikhomirov, V. I.
Tsonopoulos, C.
Tugolukov, V. M.

van Konynenburg, P. H.

Vejrosta, J.
Wadso, I.

Wang, J.

Wasik, S. P.
Wilson, G. M.
Wolkoff, A. W.
Young, C. L.
Zel'venskii, Ya. D
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E717-E721, 738

E712, 713, E714-E715, 76, E717-E721,
739, E744, 747, E748, 749

E748, 750
E717-E721, 721, 735, 736, E744, 746
E717-E721, 742
E712, 713, E717-E721, 736, E744, 69,
E748, 749
E717-E721, 737
E717-E721, 731, 737
E717-E721, 734
E717-E721, 742
E717-E721
E717-E721, 738
E717-E721, 722
E717-E721, 738
E717-E721, 723
E717-E721
E717-E721, 732
E717-E721, 725-729
E717-E721
E717-E721, 722
E714-E715, 716, E717-E721, 730
E712, 713, E714-E715, 716, E717-ET721,
739, E744, 747, E748, 749
E717-E721, 724
E712, 714, E7T14-E715, 717, E717-E721,
739, E744, 747, E748, 750
E714-E715, 716, E717-E721, 730
E717-E721, 735
E717-E721, 722
E717-E721
E717-E721, 740
E717-E721, 741
E717-E721
E748, 750
E717-E721
E717-E721
E717-E721, 736
E717-E721, 721
E717-E721, 737, 741
E717-E721, 742
E717-E721, 741
E712, E714-E715, E717-E721, E744,
E748
E717-E721
E717-E721, 742
E717-E721, 724
E717-E721, 743
E714-E715, 716, E717-E721, 730
E717-E721
E717-E721, 732
E717-E721
E717-E721, 735
E717-E721, 742
E717-E721, 743
E717-E721, 736
E717-E721
E717-E721, 743
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